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1. 

METHOD FOR OUTPUTTING TRAFFIC 
INFORMATION IN AMOTOR VEHICLE 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

This application is a divisional of and claims priority to 
U.S. application Ser. No. 09/515,813, filed on Feb. 29, 2000 
now U.S. Pat. No. 6,868,331. 

BACKGROUND OF THE INVENTION 

1. Field of Invention 
The invention relates to a method for outputting traffic 

information in a motor vehicle. 
2. Brief Description of Related Developments 
It has already been known for some time to output traffic 

messages via radio transmitters so that the drivers of motor 
vehicles can listen to these traffic messages using a radio 
receiver in the vehicle. The individual radio transmitters 
Supply essentially only traffic messages which relate to the 
relevant transmission area. Furthermore, the traffic messages 
are usually sorted in Such a way that they are output 
according to the importance of the respective roads in 
question. Traffic messages relating to motorways are there 
fore usually broadcast before such messages relating to 
trunk roads and towns. 

If, as is the case in conurbation areas, there are very large 
numbers of messages, the driver of a vehicle has to pay 
careful attention to the traffic messages as they are received, 
in order to determine whether there are traffic messages 
which are relevant to him. This can be extremely disruptive 
and distract the driver from the current events on the road. 
On the other hand, it is frequently the case here that the 
driver pays careful attention to the individual traffic mes 
sages, but at the decisive moment is disrupted by the current 
events on the road which, for reasons of safety, have priority 
for the driver's attention, with the result that he in fact fails 
to hear the traffic message which is of interest to him. 

In addition to this traffic information system which uses 
public and private radio transmitters, further traffic infor 
mation systems which permit a user, that is to say for 
example a driver of a motor vehicle, to request traffic 
information on a specific basis are already known. 

In such a known traffic information system, the driver of 
a motor vehicle can communicate the geographic area for 
which he wishes to have traffic information to a terminal 
installed in the motor vehicle, before he begins a journey. To 
do this he has to enter appropriate information into the 
terminal, for instance the fact that the driver in future wishes 
to move within a town or intends, for example, to aim for a 
more distant destination on an overland route or a motorway. 
In the former case, only traffic information which relates to 
a circular region with a predetermined radius around the 
motor vehicle is displayed or communicated to the driver. 
The driver can also determine the magnitude of the radius. 
In contrast, in the latter case, the driver is only provided with 
traffic information which applies to a predefined region 
around the motor vehicle and to that region in which the 
motor vehicle is moving in the direction of the destination. 
In the second case, the region for which relevant traffic 
information is obtained is, as it were, in the form of a 
keyhole. Here too, radii and distances can be freely selected 
by the driver before he begins his journey, or can be 
predefined by the system. 

Although in this traffic information system the number of 
traffic messages is reduced by the specific geographic limi 
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2 
tation of the region for which traffic messages are output, the 
user who is interested in traffic information has to listen to 
all the traffic messages in order to determine whether there 
are traffic messages which are relevant to him. 
On this basis, the invention is based on the object of 

making available a method for outputting traffic information 
in a motor vehicle, which makes it possible to output the 
traffic messages on a specific basis in Such a way that the 
interested user is informed as quickly as possible of the 
traffic situation which is important for him. 

This object is achieved by means of the method according 
to claim 1. Advantageous refinements of the invention are 
described in the subclaims. 

SUMMARY OF THE INVENTION 

According to the invention, traffic information is therefore 
stored together with the respective position of the route 
section or point to which it relates. Before the traffic 
information is output, the positions of the traffic messages 
are then compared with the respective position of the motor 
vehicle in which the traffic messages are to be output, in 
order to determine the distances between the respective 
positions in the traffic messages and the position of this 
motor vehicle. The traffic messages are Subsequently sorted 
according to distances and output starting with the Smallest 
distance. The first traffic message which is announced or 
displayed to the driver using the method according to the 
invention is therefore the traffic message which is closest to 
the current position of the motor vehicle. Depending on the 
type of traffic message, the driver can thus decide immedi 
ately to what extent the announced traffic situation or the 
announced route status directly influences his route plan 
ning, so that, if appropriate, he can still in good time select 
an alternative route instead of the planned route. 

According to a first exemplary embodiment of the inven 
tion, there is provision for the sorted traffic messages to be 
transmitted to a motor vehicle. Here, the traffic messages are 
therefore already sorted by the service provider, that is to say 
the operator of the traffic information system, so that the 
terminal in the motor vehicle for outputting the traffic 
information can be of extremely simple design. 

However, in another advantageous development of the 
invention, there is provision for the traffic messages to be 
transmitted to a motor vehicle, sorted there and stored, the 
traffic messages which are transmitted to a motor vehicle 
being continuously updated at predefinable time intervals. 

This permits the driver of a motor vehicle to have up-to 
date traffic information announced or displayed to him at any 
time, this traffic information being output as a function of the 
current location. 

In an advantageous development of the invention there is 
provision for only traffic messages which relate to a selected 
area to be stored and are Subsequently output in the motor 
vehicle. This allows the number of traffic messages to be 
stored to be significantly reduced, with the result that, on the 
one hand, the memory requirements in the terminal are kept 
relatively small and, on the other hand, the Sorting time 
before outputting can be reduced. 

Although it is possible for the selection of the traffic 
information which is to be transmitted to be made by the 
service provider in accordance with the area which is 
relevant for the respective vehicle, this selection can also be 
carried out in the motor vehicle by means of an appropriate 
filter routine, directly after reception of the traffic informa 
tion. 
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If a driver generally only drives within a specific area with 
his motor vehicle, for example as a taxi driver or a Supplier, 
it is expedient if the selected area surrounds the position of 
the motor vehicle in an essentially circular shape. However, 
if a route is planned for a journey to a distant destination, for 
example on an overload route, it is expedient if the selected 
area can be defined with respect to the particular current 
position of the motor vehicle as a function of a planned route 
for a journey, Surrounding it in a corridor-like fashion. 

In order to prevent the traffic messages which are not 
relevant to the driver being announced or displayed to him, 
according to an advantageous development of the invention 
there is provision for each traffic message to be transmitted 
together with an item of updating information which 
describes the anticipated duration of the general relevance of 
the respective traffic information, for the average vehicle 
speed to be detected, logically linked to the distances 
assigned to the traffic messages and compared with the 
updating information in order to detect the specific relevance 
of the respective traffic message, and for only traffic mes 
sages which have already been assessed relevant to the 
respective vehicle in terms of timing to be output. 

This makes it possible to prevent, for example, a report of 
traffic congestion being announced to the driver of a vehicle 
if said announcement relates to a route section of his planned 
route but is likely to be long out of date when he reaches this 
route section. If it is therefore, for example, possible to 
expect that congestion which is, for example, 200 km away 
on the planned route will have cleared, for example, in an 
hour the driver of a vehicle which is travelling 100 km/h on 
average does not need to have this congestion announced to 
him because the vehicle will not reach this section of the 
route until two hours later, that is to say when the traffic 
message no longer applies. 

In this context, it is particularly expedient if the updating 
information of the respective traffic message contains the 
transmission time, the anticipated duration and the detection 
time of the reported event. 

In one advantageous refinement of the invention there is 
provision for first the direction of travel of the motor vehicle 
to be detected, for the direction of the motor vehicle with 
respect to the particular position of the traffic message to be 
detected and to be compared with the direction of travel, and 
for the traffic messages to be output sorted according to 
directions. In this way it is possible to ensure that two or 
more traffic messages which relate to traffic events which are 
at equal distances from the current position of the motor 
vehicle can be output sorted once more according to their 
instantaneous direction-dependent relevance for the driver. 
A traffic event which occurs near to a putative route is not 
output in Such a case until after the announcement or display 
of the traffic event which has occurred at a place directly in 
front of the vehicle. 

Here, it is also possible to determine by means of the 
direction in which the position of the traffic message, that is 
to say the location of the traffic event which is to be reported 
lies viewed from the instantaneous position of the vehicle 
whether the traffic message relates to the respective road in 
the direction of travel or the carriageway or carriageways in 
the opposite direction in order to avoid traffic messages 
relating to the opposite direction being announced or dis 
played. 
One advantageous refinement to the invention is charac 

terized by the fact that a directional factor is formed for each 
traffic message from the direction of the motor vehicle with 
respect to the particular position of the traffic message and 
the direction of travel, which factor is combined with the 
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4 
distance assigned to the respective traffic message to form a 
local relevance factor which is taken into account during the 
outputting of the traffic messages, a traffic message being 
preferably output only if its local relevance factor is higher 
than a predefinable threshold value. 

Another advantageous refinement of the invention is 
characterized in that the position of the motor vehicle is 
determined as a Geocode using a satellite-supported posi 
tion-determining system, in particular with the GPS (Global 
Positioning System), and in that the positions of the traffic 
messages are also provided as Geocodes, with the result that 
the distances can be determined without further conversion 
calculations. By using Geocodes, it is possible to determine 
particularly easily both the distances between the vehicle 
and route sections affected by the traffic messages, the 
direction of travel and the directions of the vehicle with 
respect to the route distances. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention is explained in more detail below, by way 
of example, with reference to the drawing, in which: 

FIG. 1 shows a simplified, diagrammatic view of a user 
unit for use as a terminal in a traffic information system, 

FIG. 2 shows a flowchart of a filter routine which is used 
in the method according to the invention, 

FIG.3 shows a flowchart of a first exemplary embodiment 
of the method according to the invention, and 

FIG. 4 shows a flowchart of another exemplary embodi 
ment of the method according to the invention. 
Components and method steps which correspond to one 

another are provided with the same reference symbols in the 
different figures of the drawing. 

DETAILED DESCRIPTION OF THE PREFERED 
EMBODIMENT (S) 

As is shown in FIG. 1, a user unit which can be used as 
a terminal in a traffic information service system has a 
central processing and control unit 10 which is embodied, 
for example, as a microprocessor LP and to which a mobile 
phone 11 is connected as telecommunication unit for com 
munication with a control centre of a road or traffic infor 
mation service system, and to which, for example, a GPS 
module 12 is connected as a position-finding module of a 
satellite-supported position-determining system. To operate 
the user unit, an input unit 13 is provided which may be, for 
example, a Voice input unit, a complete alphanumeric key 
board, a keypad. Such as is used also in telephones, in 
particular in mobile phones, or in the simplest case a 
lock-down rotary actuator. It is also possible, instead of a 
separate input unit 13, to use the keypad of the mobile phone 
11 or a voice input unit which is provided in the mobile 
phone 11. 

In order to display system acknowledgements while the 
user unit is being operated, and in particular while the 
communication with the control centre of the information 
service system is being prepared, and in order to display 
information which is transmitted by the information service 
system to the user unit and information which is stored there, 
a display unit 14 and/or a voice output unit 15 are expedi 
ently connected to the central processing and control unit 10. 
The display unit 14 may be a screen embodied, for example, 
as a liquid crystal display here. 
A storage unit 16 is used for the temporary or permanent 

storage of traffic information and other data. 
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The method according to the invention is explained in 
more detail below, by way of example, with reference to the 
flowcharts illustrated in the drawing. When the user unit is 
operating, the user, that is to say in particular the driver of 
a motor vehicle is provided not only with a multiplicity of 
further operating functions (not illustrated in more detail) by 
means of a “traffic information' menu item but also has the 
possibility of requesting current traffic information and 
having it displayed and/or announced depending on the 
features of the terminal. 

Depending on the way in which the traffic information 
service system is configured, the user has the possibility, by 
means of the user unit, of transmitting in a Suitable dialogue 
a traffic information request together with the instantaneous 
motor vehicle position, which has been determined by the 
GPS module 12, to the service provider, that is to say to the 
control centre of the information service system. At the 
service-provider end, the traffic messages which are stored 
together with the respective position of the route section or 
route point, that is to say together with the location at which 
a traffic event which is to be reported is located, are sorted 
as a function of distance, in that the positions of the traffic 
messages are initially compared with the respective position 
of the motor vehicle, in order to determine the distances 
from them. As soon as the Sorting process has been termi 
nated, the traffic information with the traffic messages which 
are stored according to distances can then be transmitted by 
the service provider to the user unit and output there in a 
suitable way. 

However, it is preferable if only the traffic messages 
together with the respective position of the route section to 
which they relate are transmitted by the control centre of the 
information service system in response to a traffic informa 
tion request by a user. 

In order to keep the number of traffic messages which are 
to be stored and output later as small as possible, after traffic 
information is received in step S10 and the traffic messages 
are buffered in step S11 a filter routine shown in FIG. 2 is 
initially used to read the traffic messages individually in step 
S12 in order to determine in step S13 whether or not the 
position of the traffic message, that is to say the position of 
the route section to which the traffic message relates, lies in 
an area which can be determined in advance by the user. If 
the relevant route section does not lie in the predetermined 
area, the routine returns to step S12 in order to read the next 
traffic message, after checking in step S15 whether all the 
buffered traffic messages have been read. 

However, if the traffic message which is read in step S12 
lies in the area, the traffic message is stored in step S14. In 
step S15, it is then checked whether all the traffic messages 
have been read. If this is the case, the filter routine is 
terminated. Otherwise, the routine continues reading traffic 
messages in step S12 until all the traffic messages have been 
read. 
The area which is selected for the selection of the traffic 

messages which are of interest for the user is either an 
essentially circular area whose radius is expediently pre 
defined by the system if the user does not input an appro 
priate value or it. For destination-oriented journeys, in 
particular for overland journeys, it is expedient if a keyhole 
like area is defined which comprises an essentially circular 
section with a relatively small radius around the instanta 
neous position of the vehicle and a conical area lying in the 
direction of the destination on both sides of the presumed 
rOute. 

If the user is also provided with a navigation system in his 
user unit and if there is route planning to the desired 
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6 
destination, the area of interest can also be selected in a 
corridor-like fashion along the route, in which case the width 
of the corridor can either be freely selected by the driver or 
can expediently be defined by the system. 
As soon as all the traffic messages relating to the selected 

area have been stored using the filter routine, the individual 
traffic messages are output in accordance with the output 
routine illustrated in FIG. 3. 

For this purpose, firstly the current position of the vehicle 
is determined in step S20 before the traffic messages are 
announced or displayed. As soon as a traffic message has 
subsequently been read in step S21, the distance between the 
position of the vehicle and the position of the route section 
which is affected by the traffic message is subsequently 
calculated in step S22. Then, in the simplest case, in step S23 
the traffic message is stored together with the calculated 
distance. Then, in step S24 it is checked whether all the 
stored traffic message have been read, and the routine is 
continued in step S21 until the distance from the route 
section for each traffic message has been calculated. After 
the traffic messages have been sorted, in step S25, as a 
function of the distances assigned to them, in Step S26 the 
traffic messages are then output starting with the Smallest 
distance. 
So that, in this process, the individual traffic events, for 

example congestion and obstructions, and route information, 
Such as road closures, diversions and road conditions due to 
the weather, are announced or displayed to the driver not 
only in the order in which the user is confronted with them 
but also to present the user with only the traffic messages 
which are actually relevant to him, it is possible, in the 
routine illustrated in FIG. 3, for the specific relevance of the 
traffic message to be determined in step S221, after the 
distance calculation in step S22. 

For this purpose, it is calculated, for example, from the 
distance determined in step S22 and an average vehicle 
speed, when the user will reach with his vehicle the route 
section which is affected by the traffic message. This time is 
compared with an item of updating information which is 
added to each traffic message and from which the predicted 
end of the traffic problem which is to be reported can be 
determined. This predicted end of the traffic problem can be 
specified relatively precisely, for example in the case of road 
closures or obstructions as a result of roadworks. In the case 
of obstructions as a result of traffic accidents, the end can 
often also be estimated by taking into account the time of the 
accident and the severity of the accident. 
By comparing the time at which the user is predicted to 

reach, with his vehicle, the corresponding route section with 
the end time of the obstruction, it is possible to determine the 
specific relevance of the traffic message for the respective 
user. In step S222, it is then checked, using the specific 
relevance determined, whether or not the specific traffic 
message is relevant, and whether or not it should be stored, 
together with the distance, in step S23. In the latter case, the 
routine returns to step S21 in order to read the next traffic 
message after it has been checked in step S24 whether all the 
buffered traffic messages have already been read. 

In another exemplary embodiment of the method accord 
ing to the invention for outputting traffic information, firstly 
not only the vehicle position but also the direction of travel 
are firstly determined in step S20' as shown in FIG. 4, in that, 
for example, a direction of travel vector, referred for short 
below as direction of travel, is calculated from two or more 
Successive vehicle positions. Subsequently, in step S21, the 
traffic message is respectively read in order to determine, in 
step S22", not only the distance between the route section 
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and the current position of the vehicle but also the direction 
with respect to this route section. In step S33, a direction 
factor is then determined from the direction of travel and the 
direction of the route section in order to calculate a local 
relevance, in step S34, from the distance and the direction 
factor of each traffic message. Here, it is expediently also 
taken into account whether the traffic event on which the 
traffic message is based is significant for the current direc 
tion of travel or for the opposite direction of travel. 

If, for example, a traffic event is located at a route section 
which lies ahead in the direction of travel, the angle between 
the direction of travel and the direction of the route section 
is 0° and the traffic message is given the local relevance 1 if 
it does not relate to the opposite direction. If a traffic event 
is located on a route section which lies to the side of the 
direction of travel, the angle between the direction of travel 
and the direction of route section differs from 0 and the local 
relevance is calculated from the direction factor and the 
distance. If the angle is relatively small, for example 5 or 
10, the traffic message is assigned a relatively high rel 
evance, which is however less than 1. Here, given the same 
direction factor, the traffic event which lies further away is, 
for example, given the higher relevance because the prob 
ability of a deviation from the instantaneous direction of 
travel increases as the distance between the position of the 
traffic message and the instantaneous position of the vehicle 
increases. If the route section is virtually at a right angle to 
the direction of travel, or is even located behind the current 
position of the vehicle, in the case of a destination-oriented 
journey the respective traffic message is designated as being 
irrelevant. 

The local relevance, which may, for example, be a value 
between 0 and 1 or even, in binary representation, an integer 
between 0 and 3 or 0 and 7, depending on the number of bits 
used, is then assigned to the traffic message so that in step 
S35 it is possible to check whether the traffic message is 
relevant, that is to say whether or not the local relevance 
exceeds a predefined threshold of value. If the traffic mes 
sage is considered to be relevant, it is Subsequently stored in 
step S23' together with the distance and the local relevance. 
The threshold value for the local relevance can either be 
defined by the user himself or expediently by the system. If 
the user is, for example, driving in a town where he 
frequently changes his direction of travel, the threshold 
value for the local relevance can be set, for example, to 0 in 
order to output all the traffic messages independently of the 
direction, but sorted according to distance and preferably 
also according to local relevance. If the user is on a 
destination-oriented journey with his vehicle, he can enter a 
relatively high threshold value so that traffic events occur 
ring near to his intended route are Suppressed, like putting 
blinkers on the system. 

If a traffic message is considered as not being relevant in 
step S35, the routine returns directly to step S21 in order to 
read the next traffic message, after it has been checked in 
step S24 whether all the buffered traffic messages have 
already been read. 

In step S24, it is then checked whether: all the traffic 
messages have been read, so that they are then Sorted 
according to distance in step S25". In step S26', the traffic 
messages are then output starting with the Smallest distance, 
taking into account the local relevance factor. 

Here, for example, all the traffic messages of a distance 
range are announced or displayed depending on their rel 
evance. It is also possible that first only the traffic messages 
with the respective highest relevance are output sorted 
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8 
according to distances, so that the traffic messages with 
lower relevance are then also displayed or announced sorted 
according to distance. 

Furthermore, it is finally possible that, in addition to the 
determination of the local relevance in steps S33, S34 and 
S35, the chronological relevance, as has been determined 
and checked in steps S221 and S222, is taken into account 
before and after the local relevance is defined, so that the 
user of the traffic information system is intentionally pre 
sented only with the traffic messages which are important to 
him in order to Support him in selecting his route in an 
optimum way, without distracting him unnecessarily from 
the events on the road, as do, for example, traffic announce 
ments by radio transmitters. 
The invention claimed is: 
1. A method for outputting traffic information in a motor 

vehicle, comprising: 
receiving and thereafter buffering traffic messages 

together with the respective position of the route sec 
tion or point to which the traffic message relates; 

determining whether or not the position of the route 
section to which the traffic message relates lies in a 
Selected area; 

storing only those traffic messages that relate to the 
selected area together with the respective position of 
the route section or to a point to which the traffic 
message relates; 

comparing positions of the traffic messages with a respec 
tive position of the motor vehicle in which the traffic 
information is to be output in order to determine 
distances between the respective positions in the traffic 
messages and the position of the motor vehicle: 

sorting the traffic messages in accordance with distances 
determined; 

outputting the traffic messages starting with the Smallest 
distance; 

detecting whether the traffic message is significant for a 
current direction of travel or for an opposite direction 
of travel; and 

outputting only traffic messages that are relevant to the 
current direction of travel. 

2. The method according to claim 1, further comprising 
transmitting the sorted traffic messages to a motor vehicle. 

3. The method according to claim 1, further comprising 
transmitting the traffic messages to a motor vehicle, sorting 
the transmitted messages and storing the sorted transmitted 
messages. 

4. The method according to claim 1, further comprising 
continuously updating the transmitted traffic messages and 
transmitting the updated traffic messages to the motor 
vehicle at predefined time intervals. 

5. The method according to claim 1, further comprising a 
user defining an area of traffic messages Surrounding the 
position of the motor vehicle, the area comprising an essen 
tially circular shape Surrounding the position of the motor 
vehicle. 

6. The method according to claim 1, further comprising a 
user defining a selected area of traffic messages Surrounding 
the position of the motor vehicle as a function of a planned 
route for a journey, the area comprising an essentially 
corridor-like shape Surrounding the position of the motor 
vehicle. 

7. The method according to claim 1, further comprising: 
detecting first the direction of travel of the motor vehicle: 
detecting the direction of the motor vehicle with respect 

to the particular position of the traffic message and 
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comparing the detected position of the motor vehicle 
with the direction of travel; 

comparing the direction of the motor vehicle with respect 
to the particular position of the traffic message with the 
direction of travel; and 

outputting traffic messages that are sorted according to 
directions. 

8. The method according to claim 1, further comprising: 
forming a directional factor for each traffic message from 

the direction of the motor vehicle with respect to the 
particular position of the traffic message and the direc 
tion of travel; and 

combining the directional factor with the distance 
assigned to the respective traffic message to form a 
local relevance factor which is taken into account 
during the outputting of the traffic messages. 

9. The method according to claim 1, further comprising 
outputting a traffic message only if its local relevance factor 
is higher than a predefinable threshold value. 

10. The method according to claim 1, further comprising: 
detecting the position of the motor vehicle as a Geocode 

using a satellite-supported position-determining sys 
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tem, in particular with the GPS (Global Positioning 
System); and 

providing the positions of the traffic messages as Geo 
codes, and determining the distances without further 
conversion calculations. 

11. The method according to claim 1 further comprising 
automatically determining the selected area as a Substan 
tially circular area with a radius that is expediently pre 
defined by the system. 

12. The method according to claim 1 further comprising 
automatically defining the selected area, for the selection of 
messages that are of interest for the user, as a Substantially 
circular area with a relatively small radius around an instan 
taneous position of the vehicle. 

13. The method according to claim 1 further comprising 
defining a Substantially conical area lying in a direction of 
the destination on both sides of a presumed route. 

14. The method according to claim 12 further comprising 
defining a Substantially conical area lying in a direction of 

20 the destination on both sides of a presumed route. 

k k k k k 


